The paper presents a new method for the determination of "Loss on Ignition" (LOI) as well as of CO 2 in industrial quicklime by combining Compton scattering and X-ray fluorescence. Thereby Compton scattering provides analytical information rather than serving solely the purpose of inter-element corrections.
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Quicklime ((burnt) lime, CaO) is formed from lime-stone (CaCO 3 ) by calcination above 900°C. In industrial processes the base material contains impurities such as SiO 2 , Al 2 O 3 , P 2 O 5 , MgO and Fe 2 O 3 . Various types of furnaces (kilns) with capacities of many tons heat up the material to temperatures of above 900
°C and react CaCO 3 → CaO + CO 2 . However, some carbon dioxide and combined water remain in the product as calcium carbonate and calcium hydrate and degrade the desired quality. For example, the Japanese Industrial Standard JISR9001:2006 defines material only as "special grade" if the remaining CO 2 is kept below 2%. LOI refers to volatile light element compounds in quicklime, in the present case mainly consisting of CO 2 and combined water (labile hydroxy-compound). LOI is conventionally quantified by standardized weighing sequences before and after "ignition" at 1050
The presented new method is instead based on measuring Carbon-Kα fluorescence as well as Compton scattered tube lines. The obtained Compton intensities are corrected for matrix effects by theoretically determined influence coefficients similar to those for XRF. CO 2 and combined water can be reported as required separately or combined as sum (total LOI).
The proposed XRF method aims at achieving a high throughput. Methodical challenges are the accurate measurement of carbon (CO 2 ) and independently the determination of the total LOI by the single measurement of a Compton scattered tube line. For measuring C-Kα a wavelength dispersive spectrometer (Rigaku ZSX PrimusII) is used with a special crystal (RX61F synthetic multilayer analyzer for optimum background behavior in the vicinity of the C-Kα line), and calibrated by capacitance measurements as defined by JISR9011.
The total loss on ignition (LOI) is determined by Compton scattering of Rh-Kα tube radiation. For bulk materials the intensity varies sensitively with atomic number in the range of 3-10. The Compton intensity I C can be used directly in a matrix correction equation of type W LOI =(AI C +B)(1+Σ j≠LOI α j W j ). The coefficients are determined from advanced theoretical simulations based on the real instrument geometry. The resulting calibration curve for LOI including matrix correction shows an accuracy of 0.15 mass%.
Samples are pressed pellets made from crushed and ground (100µm) block quicklime without binder, kept in sealed containers, pressed at 250kN, and measured immediately thereafter (best within one minute). 110 standard samples were made from various quicklime products with concentrations of up to 7.3% for CO 2 and up to 6.3% for LOI, respectively. Reference concentrations for CO 2 were determined by the capacitance method specified in JISR9011.
